Spearmint induced hypothalamic oxidative stress and testicular anti-androgenicity in male rats - altered levels of gene expression, enzymes and hormones.
Mentha spicata Labiatae, commonly known as spearmint, can be used for various kinds of illnesses in herbal medicines and food industries. One of the prominent functions of this plant extract is its anti-androgenic activity. The present study investigated the probable correlation between oxidative stress in hypothalamic region and anti-androgenic action of this plant's aqueous extract on rats. Decreased activities of enzymes like superoxide dismutase, catalase, glutathione peroxidase and glutathione reductase in hypothalamus of treated rats indicated spearmint induced oxidative stress. Further RT-PCR and immunoblot analysis demonstrated the decreased expression of some of the steroidogenic enzymes, cytochrome P450scc, cytochrome P450C17, 3beta-Hydroxysteroid dehydrogenase (3beta-HSD), 17beta-Hydroxysteroid dehydrogenase (17beta-HSD) and other related proteins like, steroidogenic acute regulatory protein, androgen receptor and scavenger receptor class B-1. Further, in vitro enzyme assays demonstrated depressed activities of testicular 3beta-HSD and 17beta-HSD enzymes. Histopathology indicated a decreased sperm density in cauda epididymis and degeneration of ductus deference. Our study suggested that spearmint probably induced oxidative stress in hypothalamus resulting in decreased synthesis of LH and FSH which in turn down-regulated the production of testicular testosterone through the disruption of a number of intermediate cascades.